Background: Osteoarthritis (OA) is the most common form of arthritis with unsatisfactory treatment outcomes. Objectives: To evaluate efficacy and safety of AHPL/AYTAB/0313 tablet in subjects with OA of knee joint. Study Design: Prospective, open-label, single-arm clinical study conducted in daily clinical practice setting. Method: Subjects were advised to take 2 AHPL/AYTAB/0313 tablets twice daily orally after meals for 180 days. 48 subjects completed the study. The primary endpoints were changes in mean visual analogue scale (VAS) pain score and WOMAC score. Secondary endpoints were quality of life, time to walk 50 feet, knee joint swelling, use of analgesic drug as rescue medicine, and safety parameters. Results: At baseline visit, the mean index knee joint pain (VAS) score was 82.29 ± 15.19, which reduced significantly to 19.38 ± 13.75 on day 180. The mean WOMAC combined score at baseline was 39.94 ± 11.67, which reduced significantly to 09.58 ± 05.77 (76.0%) on day 180. The mean WOMAC pain score at baseline was 09.65 ± 02.91, which reduced significantly to 02.06 ± 01.46 on day 180. The mean WOMAC stiffness score at baseline was 03.48 ± 01.58, which reduced significantly to 00.63 ± 01.08 on day 180. The mean WOMAC difficulty score at baseline was 26.81 ± 09.63, which reduced significantly to 06.90 ± 04.78 on day 180. The mean walking time to walk 50 feet reduced significantly by 40% on day 180. Not a single subject was known to have knee joint swelling from 150 days onwards. Only 5 subjects were using analgesic as rescue medicine on day 180. Twenty-six subjects had adverse events (AEs). Most of the AEs were not associated with the study medication. Vitals and all the safety laboratory parameters were within normal limits both at baseline and on day 180. Conclusion: "AHPL/AYTOP/0113" tablet is safe and significantly effective in reducing pain, swelling, and stiffness of knee joints and improving mobility of knee joints in patients with OA. CTRI registration No. is CTRI/2015/09/006177.
Introduction
Osteoarthritis (OA) is a chronic degenerative joint disease characterized by loss or injury of articular cartilage, subchondral thickening, hypertrophy of bone, and alterations of the synovial membrane and joint capsule. [1] OA is estimated to be the eighth leading cause of disability in the world. [2] It is more common in A clinical study to evaluate efficacy and safety of AHPL/AYTAB/0313 tablet in subjects suffering from osteoarthritis of knee(s) women than men. According to a report in year 2010, all over the world, 100 million people suffered from OA. In India, OA is the most frequent joint disease with prevalence of 17% to 60.6%. [2] In addition, it is the second most common rheumatological problem in India. [1] Presently very few underlying factors are known to cause OA. But, some common factors such as age, sex, obesity, genetics, bone density, smoking, and local factors including trauma are contributors in the pathogenesis of OA. These factors initiate alterations in the equilibrium of cartilage formation and enhance degenerative cascade, thus cause OA. [1, 3] NSAIDs, analgesics, and paracetamol are considered to be the first-line therapy in the management of OA. COX-2 inhibitor is one of the commonly used treatment methods for OA. In addition, the symptomatic slow-acting drugs for OA (SYSADOA) such as diacerein, hyaluronic acid (HA), and chondroitin sulfate are useful in OA management. [4] Intra-articular corticosteroid injections are believed to be the most effective in patients with evidence of inflammation, effusion, or both. Currently, though pharmacological, mechanical, and surgical interventions are used, there is no known cure for OA. Also, long term use of NSAIDS and steroids may lead to many side effects. Thus, physicians and patients tend to move toward alternative treatment methods. [4] [5] [6] Sandhigat Vata in Ayurveda can be correlated to OA. According to Ayurveda, Sandhigat Vata starts with pain in one joint but subsequently spreads to other joints. In Ayurveda, various local as well as oral treatment methodologies have been used in the management of Sandhigat Vata. Several plants such as Shallaki, Ashvagandha, Guggulu, Rasna, Nirgundi, Eranda, Guduchi, Shunthi, etc., have been commonly used to treat OA. [7] [8] [9] Keeping in mind the basic concept of Ayurveda, Ari Healthcare Pvt. Ltd., has developed "AHPL/AYTAB/0313" tablet (Marketed as Ariflex Tablet) for effective management of various types of arthritis. AHPL/AYTAB/0313 tablet is a unique, safe, and effective formulation for the treatment of arthritis of varied etiology such as osteoarthritis, rheumatoid arthritis, gouty arthritis, lumbago, sciatica, and spondylosis. The ingredients of AHPL/AYTAB/0313 tablet possess anti-inflammatory, analgesic, antipyretic, chondroprotective, anti-osteoporotic, immunomodulator, anti-oxidant, rejuvenating, and anti-stress activities. These multiple activities of the ingredients present in the formulation help to reduce inflammation and pain in arthritis of varied etiology. [10] [11] [12] [13] [14] Looking at the activities of the ingredients present in AHPL/ AYTAB/0313 tablet, a hypothesis was postulated that AHPL/ AYTAB/0313 tablet would be helpful in the management of OA. Hence, to test this hypothesis, a clinical study titled "A Clinical study to evaluate efficacy and safety of AHPL/AYTAB/0313 tablet in subjects suffering from Osteoarthritis of Knee(s)" was planned. Subjects suffering from rheumatoid arthritis, gout, pseudogout, inflammatory arthritis, Paget's disease of bone, chronic pain syndrome, fibromyalgia, or another major joint disease were excluded from the trial. Subjects with the history of surgery, including arthroscopy, or major trauma to the study joint in the previous 6 months before the screening visit, and subjects requiring knee arthroplasty within 6 months of screening or anticipating any need for a surgical procedure on the index joint during the study were excluded from the study. Subjects with signs of clinically important active inflammation of the study knee joint including redness, warmth and/or a large, bulging effusion with the loss of normal contour at the screening and/or baseline visits, subjects using systemic corticosteroids within 2 months of screening or intraarticular visco-supplementation within the past 3 months, subjects who used any other investigational drug within 1 month prior to randomization, subjects with known major medical or surgical disease, known hypersensitivity to ingredients used in study drug, subjects with significant abnormal laboratory parameters, diabetes mellitus, tuberculosis, HIV, ischemic heart disease, and ECG demonstrating any signs of uncontrolled arrhythmia/acute ischemia were excluded from the trial. Pregnant and lactating women were also excluded from the trial.
Materials and Methods
Sample size calculation was based on the assumption that a sample size of 46 evaluable cases provides 80% power to estimate the reduction of mean change in knee joint pain on visual analogue scale (VAS) and WOMAC Index at 5% level of significance. Considering 20% dropout rate, we planned to enroll 56 subjects to get 46 completers at the end of the study.
The study included a washout period of 7 days from screening visit (day-7) followed by baseline visit ( During washout period and the whole study period, subjects were advised to refrain from NSAID'S or any other local or systemic analgesics, steroids, Ayurvedic, Homeopathy, Unani, Siddha Medicine, Nutraceutical, and food supplements for OA of Knee except tab Paracetamol (up to 2 gm/day) or any standard analgesic drug as a rescue medication in case of severe joint pain.
On baseline visit and on every follow-up visit, subjects underwent general and systemic examinations. Subjects were assessed for knee joint (s) pain on VAS. Subject's joint pain, stiffness, and physical function were assessed on WOMAC Index. Subject's knee joint swelling (grade: 0 = none, 1 = mild, 2 = moderate, 3 = severe.), quality of life (SF-36 questionnaires), and 50 feet walk test were assessed. Two HDPE containers each containing 60 AHPL/AYTAB/0313 tablets (composition details are provided in Table 1 ) were provided to subjects every month for 6 months and advised to take 2 tablets twice daily orally after meals with water for 180 days. On every follow-up visit, empty containers were collected and drug compliance was checked. Use of paracetamol or any standard analgesic drug as a rescue medicine was recorded in the CRF. Subjects were closely monitored for any adverse event. Subject's and Investigator's global evaluation for overall improvement was done. Tolerability of the study drug was assessed by the investigator and subjects at the end of study. All the safety investigations were repeated at the end of the study.
The primary efficacy endpoints were to assess the change in knee joint pain on VAS scale, and to assess the changes in WOMAC Index. Secondary endpoints included change in quality of life on SF-36 questionnaire, time to walk 50 feet on even surface, knee joint swelling on graded scale, global assessment for overall improvement by subjects and by physician at the end of the study, use of analgesic drug as rescue medicine, drug tolerability by subjects and by physician, assessment of adverse events, and laboratory investigations.
Summary statistics were used to analyze the demographic and baseline data. Demographic variables such as age, weight, and height were assessed by one way of ANOVA. The efficacy and safety parameters were analyzed by using Student t-test and Chi-square test. All P values were reported based on two-sided significance test and all the statistical tests were interpreted at 5% level of significance.
Results
A total of 82 subjects were screened for recruitment, out of which 69 were found eligible and recruited in the study. Table 2 and Figure 1 .
The mean WOMAC combined score at baseline was 39.94 ± 11.67. The mean WOMAC combined score reduced significantly by 20.2%, 38%, 41.7%, 54.9%, 67.4%, and 76.0% on day 30, day 60, day 90, day 120, day 150, and day 180, respectively. The details are presented in Table 3 and Figure 2 .
The mean WOMAC pain score at baseline was 09.65 ± 02.91. The mean WOMAC pain score reduced significantly by 18.6%, 35.2%, 42.2%, 54.0%, 67.3%, and 78.6% on day 30, day 60, day 90, day 120, day 150, and day 180, respectively. The details are presented in Table 4 and Figure 3 .
The mean WOMAC stiffness score at baseline was 03.48 ± 01.58. The mean WOMAC stiffness score reduced significantly by 19.2%, 31.0%, 41.9%, 61.2%, 75.6%, and 81.9% on day 30, day 60, day 90, day 120, day 150, and day 180, respectively. The details are presented in Table 5 and Figure 4 .
The mean WOMAC difficulty score at baseline was 26.81 ± 09.63. The mean WOMAC difficulty score reduced significantly by 20.9%, 39.8%, 41.5%, 54.4%, 66.3%, and 74.3% on day 30, day 60, day 90, day 120, day 150, and day 180, respectively. The details are presented in Table 6 and Figure 5 .
Quality of life of recruited subjects was assessed using SF-36 Questionnaire. After completion of the study, significant improvement in limitation of activities, problems faced during daily activities due to physical health or emotional health, interference by pain perceived in normal work, social activities, energy, and emotions were observed. These parameters altogether were considered to reflect the overall quality of life of the individual. The mean walking time to walk 50 feet on flat surface at baseline was 28.40 ± 08.99 s. The mean walking time to walk 50 feet on flat surface reduced significantly by 8%, 14%, 20%, 27%, 33%, and 40% on day 30, day 60, day 90, day 120, day 150, and day 180, respectively. At baseline visit, 2.1%, 22.9%, 56.2%, and 18.8% subjects had severe, moderate, mild, and no knee joint swelling, respectively. Significant change in the proportion of subjects having knee joint swelling was observed from day 30 onwards and after 150 days, not a single subject was known to have knee joint swelling. The details are presented in Table 7 . As per investigator's as well as subject's assessment, a total of 87.3% of subjects had excellent to good improvement in terms of remission of signs and symptoms of OA at the end of the study.
As per the investigator's as well as the subject's evaluation, 95.8% subjects reported to have excellent drug tolerability at the end of the study.
Among 69 subjects enrolled in the study, 26 subjects had at least one adverse event. Total 48 adverse events were recorded throughout the study period. Among 48 adverse events, two subjects who suffered from rashes and hyperacidity were reported to have probable association with study medication as per the investigator and they were dropped out from the study prematurely after due course of treatment. One subject suffered from serious adverse event (auto-immune hepatitis) and had to discontinue the treatment. However, as per the investigator, the serious adverse event was not associated with the study medication. The details are presented in Table 8 .
No significant change from baseline to end of therapy in values of any of the vital signs (pulse rate, body temperature, respiratory rate, and systolic and diastolic blood pressure) and body weight was observed.
Significant change in mean hemoglobin, RBC count, differential leucocytes count was observed on day 180 when compared to the baseline values. However, all the values were within normal limits. No significant change in lipid profile, liver function tests, and renal function tests was observed with 180 days of treatment with AHPL/AYTAB/0313 tablets.
Discussion
Significant reduction in the knee joint pain (on VAS) was seen right from day 30 and continued till the end of the treatment. There was 76.4% reduction in the knee joint pain (on VAS) at the end of the study. The results observed on VAS are in line with the results assessed on WOMAC pain score, wherein significant reduction in pain started from day 30 and continued till the end of the study. There was 78.6% reduction in the knee joint pain (WOMAC) at the end of the study. Both these results can be verified by assessing the intake of analgesic medication used by subjects for breakthrough knee joint pain management. Initially, almost all the subjects used analgesic medication for breakthrough knee joint pain management. After one month, only 11 subjects needed analgesic medication and at the end of the study, only 5 subjects required analgesic medication. Among these cases, most of the subjects required rescue medicine to alleviate the pain, which was seen arising due to some unusual or heavy exercise or traveling that occurred in addition to subjects' daily activities. At baseline visit, 87.5% subjects were using analgesic drug as rescue medicine. Proportion of cases requiring use of analgesic Statistically significant reduction in WOMAC stiffness score was observed from day 30 onwards and the reduction continued to be significant till the end of the study. There was 81.9% reduction in WOMAC stiffness score at the end of the study. There were 39 subjects, who had swelling at the beginning of the study. No subject had swelling after 150 days of treatment with AHPL/ AYTAB/0313 tablet. Significant reduction in swelling and stiffness of knee joint led to ease in movements of knee joint.
The increase in mobility of knee joints leads to a significant reduction in difficulty score. There was 74.3% reduction in WOMAC difficulty score at the end of the study. Combined WOMAC score also reduced significantly from day 30 onwards and there was 76% reduction in combined WOMAC score at the end of the study.
Significant improvement was also seen in the mean walking time to walk 50 feet on flat surface, which reduced from 28.40 ± 08.99 s on baseline to 17.06 ± 05.24 s on day 180. Since the pain, swelling, stiffness, and difficulty in movement of joint reduced with the treatment, resistance offered by the joint during walking could also have minimized, leading to ease in walking reflected by decrease in the walking time.
Improvement in overall quality of life of osteoarthritis subjects was observed after 180 days of treatment with AHPL/ AYTAB/0313 tablet. Reduction in suffering from various signs and symptoms of OA like pain, swelling, and difficulty in movements could have led to the improvement in quality of life.
In the present study, no post-treatment significant change in vital parameters (pulse rate, body temperature, respiratory rate, and systolic and diastolic blood pressure) and body weight was seen when compared to baseline visit. Significant change in mean hemoglobin, RBC count, differential leucocytes count was observed on day 180 when compared to the baseline values. However, all the values were within normal limits. No significant change in lipid profile, liver function tests, and renal function tests was observed with 180 days of treatment with AHPL/ AYTAB/0313 tablets.
Adverse events such as fever, cough and cold, constipation, hyperacidity, hepatitis (autoimmune) etc., were recorded in 26 subjects. Only 2 subjects had allergic rash and abdominal discomfort, which were reported to have probable association with study medication and were dropped out from the study prematurely after treating the symptoms.
Ingredients [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] of AHPL/AYTAB/0313 tablet inhibit COX enzyme and thereby reduce inflammation. Shallaki (Boswellia serrata) works on lypooxygenase pathway, [25] Commiphora mukul inhibits NF-kB activation and decreases the expression of inflammatory cascade in arthritis. [10, 26] W. somnifera possesses chondroprotective, anti-inflammatory, immunomodulatory and, immunosuppression activities [11, 27, 28] Vitex negundo and Tinospora cordifolia reported to possess anti-osteoporotic activity. [29, 30] Nirgundi (Vitex negundo), [31, 32] Shunthi (Zingiber officinale), [22, 23, 33] and Shallaki (Boswellia serrata) [24] possess analgesic activity. Thus, the observed significant analgesic and anti-inflammatory activities of AHPL/AYTAB/0313 tablet could be the results of synergetic activities of the herbs present in the formulation.
Conclusion
In the present study, 6 months of use of "AHPL/AYTOP/0113" tablet in subjects suffering from OA is proved to be safe. "AHPL/ Table 8 : Adverse events during the trial AYTOP/0113" tablet is significantly effective in reducing pain, swelling, and stiffness of knee joint in OA subjects. "AHPL/AYTOP/0113" tablet is also significantly effective in improving mobility of knee joints. "AHPL/AYTOP/0113" tablet improves overall quality of life of OA subjects. Thus, "AHPL/ AYTOP/0113" tablet is safe and effective in the management of osteoarthritis.
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